WKAI-'TS CLAIMED IS: 



S'' 1 - A method of revitalizing hair or 



growtn which comorises : 



^aammistering to an animal an effective amount of a non- 
5 / immunosuppressive pyrrolidine cajjboxylate compound. 

j 2. The method of claim| 1 wherein the pvrroUdine 

I 

\ s carboxyiate is a compound of the Iformula: 



R 



20 



wherein 

( R/ is selected from the grj 
or branched chain aixvl. 



substituted with C 3 -( 



cycloalkenyl , / Ar L , 



cycle 



consisting of a C l -C 3 straight 
( Or alkenyl group optionally 
ilkyl, C 3 or C s cycloalkyl, .C 5 -C 7 
eyl, alkenyl, cycloalkyl or 



cycloalkenyl groups may be Optionally substituted with C,-C 4 
alkyl, C,-C 4 alkenyl, or hydroxy, where Ar x is selected from 
the group consisting of 1 -Aaphthyl # 2-naphthyl, 2-indoiyI, 
3-indolyl, 2-furyl, 3-furkl, 2-thiazolyl, 2-thienyl, 3- 
thienyl, 2-pyridyl, 3-pyfcidyl, 4-pyridyl, and phenyl , 
having one to three substji tuent s which are independently 
selected from the group I consisting of hydrogen, halo", 
hydroxyl, nitro, trif luordmethyl , C x -C s straight or branched 
alkyl or alkenyl, C,-C 4 alkoxy or C.-C, alkenyloxy, phenoxy, 
benzyloxy, and aminjb : . 



27 



10 



s selected from^tne ^soup consisting of oxygen, 



sulphur,- methylene\ (CH 2 )/, Jor H,; 



v 



is selected from the groLp consisting of oxygen or MR 2 , 
where R 2 is hydrogen or/ C L -C 6 alkyl; and 
Z is selected from the grJbup consisting of C 2 -C 5 straight 

or branched chain alk^fl o-r~a-Lkenyl , 
wherein the^a^ substituted in one or more 

posit ions- -with Ar/^~ d^TIned abbve,^ C 3 -C a cycloalkyl, cvcloalkyl 
connected^b'y'a C^-Cg straight or unbranched__alky-l — o-r — aiicenvl 
chain^and^ArJ Is selected Tpom the group consisting of 2\ 
in^olyl, 3-indolyl, 2-furyl, 3jfuryl, 2-thiazolyl, 2-thienyl, 3- 



\ 



/ 

/ thienyl, 2-pyridyl, 3 -pyridyl ,/ 4 -pyr idyl , and phenyl, having one 
\ to three substituents which ate independently selected from the \ 
\ group consisting of hydio^en, halo, "hydroxy 1 , nitro,- 
trif luoromethyl , C^-Cg straight or branched alkyl or alkenyi , C x - 
C\ aJJ^exyv^pr C x -C 4 alkenylo&yj, phenoxy, benzyloxy, and amino; Z / 




/ 



may\aiso/be the fragment 



-X2 R4 



20 



wherein 



X, 



is a' C,-C 9 straight or branched alkyl #,-C a 
optionally substituted with C 3 -C s cycloalkyl, or 
Ar, as -defined above, and unsubst it'uted Ar x ; 
is O or NR 5/ vjhere R 5 is selected from the group 
consisting of hydrogen, C.-Cg straight or branched 
alkyl and alker/yl; 
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R 4 is selected from the group consisting of phenyl, 
benzyl, C^-Cg straight or branched alkyl or alkenyl, 

branched alkyl or alkenyl 
>henyl; or pharmaceutical ly 



and C x -C s straight 



substituted with 



,£i0 



15 



20 



• acceptable salts or h\ 
.3 ---The method of clai 



c a rboxyl atet^is a compound of -hi formula: 



wherein 



'crates thereof 



n 1 whe rein t h^e ovrro 1 i d i n-e x 




is a C x -C 9 straight dr branched chain alkyl or alkenyl 
group optionally su|>r§ta felted with C 3 -C 3 cycloalkyi , C 3 
or C s cycloalkyi, / 5 Jc 7 cycloalkenyi , or Ar, , where said 
alkyl, alkenyl, /cycfioalkyl or cWloalkenyl groups may 
be optionally [suj^i tuted jwlth C x -C 4 alkyl, C L -C 4 
alkenyl, or hydroxy;;, anS^hers Ar 1 is selected from the 
group consisting of; 1-naphthyl, 2-naphthyl, 2-mdolvl, 
3 - indolyl , 2 - f uryl,-, 3 - f uryl , 2 - thiazolyl , 2 - thienyl , 
3-thienyl, 2-pyridyi, 3-pyridyl, 4-pyridyl, or phenyl , 



having one to 
independent ly sele 1 



three substituents which are 
cted from the group consisting of 



hydrogen, halo, hyarcxyl , nitro, t rif lucromethyl , C t -C 6 
straight or branched alkyl or alkenyl, C.-C, alkoxy or 
C 1 -C 4 alkenyioxy , phenoxy, benzyloxy, and amino; 
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20 
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is a C 2 -C s straight or branched chain alky I or alkenyl, 
wherein the alky! chain ia substituted m one or more 
positions with Ar x as defined above, C : -C 9 cycloalkyl, 
cycloalkyl connected by J C.-Cg straight or unbranched 
alkyl or alkenyl chain , \ox~Kr 2 ) wherd^ Ar J is selected 
from the group consistii^ oiT~2 - indolyl , 3-indolyl, 2- 
furyl, 3-furyl, , 2 - thiazilyl , 2-thienyl, 3-thienyl, 2- 
pyridyl, 3-pyridyl, 4-pfyridyl, or phenyl, having one 
to three substituents wiich are independently selected 
from the group consisting of hydrogen, halo, hydroxyl , 
nitro trifluorometxhyl, fc.-Cg straight or branched alkyl 
or alkenyl, C.-C, alkoly or C L -C 4 alkenyloxy, phenoxy, 
benzy^o-xy-, and -amino;/ or pharmaceut ically acceptable 
/"salLS. or hydrates thereof..? 



The method of cia/im 



wherein t-ne pyrrolidine 



carboxylate comppu-ndr" is selec 

• (2S) 



f (3 , 3-d 



>m the group consisting of : 
methyl -1,2 -dioxopentyl ) - 2 ■ 



(2S)-l-(3,3, -dimethyl -1 , 2- 



? xvi ate , 



(2S) -1- (3 , 3 -dimethyl -1, 2 



. 3 -phenyl - 1 -propyl 
pyrrol idinecarboxylate , 

3 -phenyl - 1 -prop -2 - (£) -^ny/l 
dioxopentyl) - 2 -pyrrol idine 
3 - (3 , 4 , 5 - trimethoxyphenyl 
dioxopentyl ) - 2 -pyrrol idinecirboxylat e , 

3 - . ( 3 , 4 , 5 - trimet hoxyphenylfi - 1 -prop - 2 - ( E ) - enyl { 2 S ) - 1 - (3, 3 - 

dimethyl -1,2 -dioxopentyl ) -3 -pyrrol idinecarboxylate., 

3 - (4 , S-methylenedioxyphen+l) - 1 -propyl ( 2S ) -1- (3 , 3 , dimethyl- 1 , 2 - 
dioxopentyl ) - 2 -pyrrol idinefcarboxylat e , 

3- (4, 5-methylenedioxypheiiyl) -l-prop-2- (E) -enyl (2S) -1- (3, 3- 

It 

dimethyl -1 , 2 -dioxopentyl) 1 2 -pyrrol idinecarboxylate , 
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3 -cyclohexyl - I -propyl ■ ( 2S ) - 1 - ( 3 , 1- dimethyl -1,2 -dioxopencyl ) - 2 
pyrrol idinecarboxylate , I 

3-cyciohexyl-l-prop-2- (E) -enyl I (2S) -1- ( 3 , 3 -dimethyl - 1 , 2 
dioxopentyl ) - 2 -pyrrolidinecarbox'jlate ( . 

( 1R) - 1 , 3 -di phenyl - 1 -propyl I ( 2S ) -1 - ( 3 , 3 - dime thy 1 - 1 , 2 
dioxopentyl) - 2 -pyrrolidinecarboxylate , 

3 -phenyl -1 -propyl (2S) -1- ( ]/, 2 -dioxo-2 - [2-furanyl] ) ethyl-2 

pyrrol idinecarboxylate , / 

3 -phenyl -1 -propyl (2S) -1- (/i , 2 -dioxo- 2 - [2-thienyl] ) entyl-2 

pyrrol idinecarboxylate, / 

3-phenyl-l-propyl (2S) -1- ( l/, 2 -dioxo-2 - [2 - thiazolyl ] ) ethyl-2 
pyrrol idinecarboxylate , / 

3 -phenyl -1 -propyl (2S)Al- (1, 2 -dioxo-2 , phenyl) ethyl-2 

pyrrolidinecarboxylate, / /' 

3- (2 , 5-dimethoxypheny/) -1-dropyl (2S) -1- (3 , 3 -dimethyl - 1 , 2 

dioxopentyl) -2 -pyrroyidinecirboxylate , 

3- (2 , 5-dimethoxypheWi) -lA^op-2- (E) -enyl(2S) -1- ( 3 , 3 -dimethyl 
1, 2 -dioxopentyl) - 2 -pyVsc^^idinecarboxylat e , 

2 - (3 , 4 , 5-trimethoxyphenyl| -1 -ethyl (2S) -1- (3 , 3 -dimethyl - 1 , 2 
dioxopentyl) - 2 -pyrrol idinecarboxylate , 

3- (3-Pyridyl) - 1 -propyl ( 2 sh -1- ( 3 ; 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate , / 

3- (2-Pyridyl) - 1 -propyK 2S ) -1- (3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate, / 

3- (4-Pyridyl) -1 -propyK 2E) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate, / 

3-phenyl-l-propyl (is) -1- ( 2 -cyclohexyl - 1 , 2 -dioxoe thyl ) -2 

pyrrolidinecarboxylate , V 



10 



9?s 



Ml 

Em 



3 -phenyl -i -propyl (2S) -1- ( 2 - ter t-butyl - 1 , 2 -dioxoe thyl ) -2- 

pyrrol idinecarboxylate , 

3 -phenyl -1 -propyl (2S) -1- ( 2 -cyJlohexylethyl - 1 , 2 -dioxoethyl ) -2- 
pyrrolidinecarboxylate , 

3- (3-Pyridyl) -1 -propyl (b S ) - 1 - ( 2 - eye lohexyl ethyl - 1 , 2 

dioxoechyl) - 2 -pyrrolidinecarboiylate , 

3- (3-?yridyl)--l-propyl (2S) -l| ( 2 - tert-butyl - 1 , 2 -dioxoe thyl ) -2- 
pyrrol idinecarboxylate , 

3 , 3 -diphenyl -1 -propyl (2S) -1 -1(3 , 3 -dimethyl - 1 , 2 - dioxopentyl ) -2- 
pyrrol idinecarboxylate , 

3- (3-Pyridyl) -1 -propyl (2S) -J- (2 -cyclohexyl - 1 , 2 -dioxoe thyl ) -2 
pyrrol idinecarboxylate , 

3 - ( 3 - Pyridyl ) - 1 -propyl / ( 2 S ) - N - ( [ 2 - t hi eny 1 ] glyoxyl ) 
pyrrol idinecarboxylate , 

3 , 3 -Diphenyl-1 -propyl (afe) Jl- ( 3 , 3 -dime thyl - 1 , 2 -dioxobutyl ) -2 
pyrrol idinecarboxylate , 



( 2 S ) - 1 - eye lohexyl glyoxyl - 2 



3 , 3 - Diphenyl - 1 - pro p/y 
pyrrol idinecarboxylate , 

3 , 3 - Diphenyl - 1 - propyl i V_ f-^s ) - 1 - (2 - thienyl) glyoxyl - 2 - 
pyrrol idinecarboxylat f ep kndj pharmaceutically acceptable salts, 
hydrates, and mixtures thereof. 




)%-rd Administering to an an 



A method of promoting hair germination which comprises: 
n«Lmal an effective amount 



immunosuppressive pyrro]iidinecar^oxyTac^ compound. 




o r a/ non - 



1 



f 
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The method of claim 5 '(wherein the oyrrolidine 
calrboxylate is a compound of the forn/ula: 



R 



wherein 

5 ■ R x is selected from the grouqf consisting of a d-C 9 straight 

-i / 

or branched chain alkyl or alkenyl group ' optionally 

O substituced with C 2 -C 9 cycloklkyl , . C 3 or C s cycloalkyl, C 5 -C 7 

W cycloalkenyl , Ar 1; where said alkyl, alkenyl, cycloalkyl or 

ni ' / 

Ul cycloalkenyl groups may be optionally substituted with C^-C^ 

iH° alkyl, C^-C* alkenyl, or hydroxy, where Ar, is selected from 

B the group consisting of iJnaphthyl, 2-naphthyl, 2-indoiyl, 

3-indolyl, 2-furyl, 3-fujbyl, 2-thiazolyl, 2-thienyl, 3- 
thienyl, 2 - , 3 - , 4 -pyridyl ,/ and phenyl, having one to three 
substituents which are /independently selected from the 
group consisting of hydrogen, halo, hydroxy 1 , nitro, 
trif luoromethyl , C l -C 5 [straight or branched alkyl or 
alkenyl, C x -C 4 alkoxy/ or C 1 -C 4 alkenyloxy, phenoxy, 
benzyloxy, and amino: 

is selected f ron| ^-hlp^roup consisting of oxygen, 
20 sulfur, methyl ene/f (CH 2 ) /or 

is selected from the group consisting of oxygen or NRu., 
where R 2 is hydrogen or C 1 -C s alkyl; and 
is selected from/ the group consisting of C 2 -C 6 straight 



15 
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or branched chain_alkyi or.alkenvl, 



wherein the dkyl chaiiws substituted in one or more 
positions with Ar x as defined above, /C 3 -C 8 cycioalkyl, cycloalkyl 
connected ^by a C 1 -Cg^jtxai-gfefe----©r~dnbran5hed alkyl or alkenyl 
chain, and .Ax 2 is selected from the group consis~tTh-g---j?f 2- 



indoly]^/ 3-indolyl, 2 - f uryl , 3 - f uryl , 2-thiazolyl, 2-thienvi, \- 

y I \ 

thi^hyl, 2-pyridyl, 3-pyridyl, 4-p^ridyl, and phenyl, having one\ 

/ I ^ 

to three substituents which are irJiependent ly selected from the 
g^roup consisting of hydrogerJ, halo, hydroxy 1 , nitro, 
tr.if luoromethyl , C l -C s straight or/ branched alkyl or alkenyl, C lr ^ 



C 4 alj^c^^^ C^C, alkenyloxy, phienoxy, benzyl-oxy, and " "amj^D^J Z 




wherein 




X2 R4 



a C 1 -C 9 straight or branched alkvl ' #,-C Q 
.lonaily substitute* 



is 

optionally substituted with C 3 -C 3 cycloalkyl, or 
Ar x as defined abovre , and unsubst ituted Ar, ; 
is 0 or NR 5 , where R 5 is selected from the group 
consisting of hydrogen, C l -C 6 straight or branched 
alkyl and alkenyl/- 

is. selected, from the group consisting of phenyl, 
benzyl, C l -C s straight or branched alkyl or alkenyl, 
and C 1 -C s straight or branched alkyl or alkenyl 
substituted w/ith phenyl; . or "pharmaceut icallv 
acceptable sal c/s or hydrates thereof . 



7... -T-be-^method of claim 5 / wherein the 

carboxvlate is ^/ compnnnH of the formula: 




wherein 




pyrrolidine 



is a C x -C s straight or branched chain alkyl or alkenyi 
group optionally substituted with C 3 -C s cycloalkyl, C 3 
or C s cycloalkyl, C 5 -C ? / cycloalkenyl , or Ar L/ where said 
alkyl, alkenyi, cycloklkyl or cycloalkenyl groups may 
be optionally subst/ituted with C 1 -C 4 alkyl, C-C 4 
alkenyi, or hydroxy, land where Ar] is selected from the 
group consisting of I'-naphthyl, 2-naphthyl, 2-indolyl', 
3-mdolyl, 2-furyl, / 3-furyl, 2 -thiazolyl , 2-thienyl, 
3-thienyl, 2-pyridyj, 3-pyridyl, 4--pyridyl, or phenyl , 
having one to /three substituents which are 
independently selected from, the group consisting of 
hydrogen, halo, hydroxyl , nitro, trif luoromethyl , * C, -C 6 



straight or branched alkyl or alkenyi, C x -C 4 alkoxy or 
C^-Ct alkenyloxy, phenoxy, benzyloxy, and amino;- 
is a C 2 -C s straight or branched chain alkyl or alkenyi, 
wherein the alkyl chain is substituted in one or more 
positions with Nr l as defined above, C 3 -C s cycloalkyl, 
cycloalkyl connected by a C l -C 6 straight or unbranchsd 
alkyl or alkenyi chain, (or Ar 2 where Ar 2 is selected 
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vs 
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from the group consisting of 2-indolyl, 3-indolyl, 2- 
f uryl , 3-furyl, 2 - chiazc^yl , 2 - thienyl , 3-thienyl, 2- 
pyridyl, 3-pyridyl, 4-i/yridyl, or phenyl, having one 
to three substituents Jhich are independently selected 
from the group consisting of hydrogen, halo, hydroxy 1 , 
nitro trifluoromethyi/ C l -C 5 straight or branched alkyl 
or alkenyi, C,-C 4 alkixy or C.-C, alkenyloxy, phenoxy, 
benzyloxy, and amino/; or pharmaceutic ally acceptable 
salts or hydrates thfereof 
3. The method of cl^im 5 wherein the pyrrolidine 
carboxylate is selected from the group consisting of 

3 -phenyl -1 -propyl (2S) -ij- ( 3 , 3 -dimethyl - 1 , 2 -dicxopentyi ) -2- 

pyrrolidinecarboxylate , 

3 - phenyl - 1 -prop - 2 - ( S ) -envj.l (2S)-l-(3 / 3> -dimethyl -1 , 2 - 

dioxopentyl) -2 -pyrrolidinecarboxylate , . ^ 
3- (3, 4, 5-trimethoxyphenyl) -1 -propyl (2S) -1- (3, 3 -dimethyl - 1 , 2- 
- dioxopentyl) -2 -pyrrol idinec Jrboxylate , 

3-0,4, 5-trimethoxyphenyl)|-l-prop-2- (E) -enyl (2S)-l-(3 / 3- 
dimethyl - 1 , 2 -dioxopentyl ) - 2 [pyrrolidinecarboxylate , 

3- (4 , 5-methylenedioxyphenyi) -l-propyl(2S) -l- ( 3 , 3 , dimethyl - 1 , 2 - 
dioxopentyl ) - 2 -pyrrol idinecjarboxylat e , 
3 - (4 , 5 -methyl enedioxyphen^l) -1 -prop- 2 - (E) -enyl (2S) -1- (3,3- 



dimethyl - 1 , 2 -dioxopentyl ) - 2 -pyrrolidinecarboxylate , 

3 -cyclohexyl-1 -propyl. (2SJ -1- ( 3 , 3 -dimethyl - 1, 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate , / 

3 -cyclohexyl-1 -prop- 2- (I) - enyl . (2S) -1- (3 , 3 - dimethyl - 1 , 2 

dioxopentyl) -2 -pyrrolidinecarboxylate , . 

(1R) -1, 3 -diphenyl-i -propyl" (2S) -1- (3 , 3 -dimethyl - 1 # 2 



dioxopentyl) -2 -pyrrolidinecarboxylate , 

3 -phenyl -1 -propyl ( 2 S) -1- ( 1 , 2 -c/ioxo- 2 - [2-furanyl] ) ethyl -2 

pyrrol idinecarboxyl at e ,' 

3 -phenyl -1 -propyl ( 2 S) -1- ( 1 , 2 -/dictxo- 2 - [2-thienyl] )entyl-2 

pyrrol idinecarboxylate , 

3 -phenyl -l -propyl. (2S) -1- ( 1 , 2 -d/ioxo- 2 - [2 - thiazolyl ]. ) ethyl - 2 
pyrrolidinecarboxylate , 

3 -phenyl -1 -propyl (2S) -1- (jb. , 2 -dioxo - 2 , phenyl ) e thyl -2 

pyrrolidinecarboxylate , 

3- (2, 5-dimethoxyphenyl) -1 -propyl (2S) -1- ( 3 , 3 -dimethyl - 1 , 2 

dioxopentyl ) -2 -pyrrol idinecarboxjylate , 

3- (2 , 5-dimethoxyphenyl) -l-propJ2- (E) -enyl(2S) -1- ( 3 , 3 -dimethyl 
1, 2 -dioxopentyl) -2 -pyrrolidinecarboxylate , 

2- (3,4, 5-trimethoxyphenyl) -l-Jthyl (2S) -1- ( 3 , 3 -dimethyl - 1 , 2 
dioxopentyl) -2 -pyrrol idinecarbjbxylate , 

3- (3-Pyridyl) -l-propyl(2S) - 1 -J( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate , 

3- (2-Pyricyl) - 1 -propyl ( 2 S ) - ij- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) - 2 
pyrrolidinecarboxylate , 

3- (4-Pyridyl) - 1 -propyl(2S ) ^1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate, 

3 -phenyl -1 -propyl (2S)j-l- ( 2 - cyclohexyi - 1 , 2 -dioxoethyl ) -2 

pyrrolidinecarboxylate , 

3 -phenyl -1 -propyl (2^) -1- ( 2 - cert-butyl - 1 , 2 -dioxoethyl ) -2 

pyrrol idinecarboxylate , 

3 -phenyl -1 -propyl (2S) -j- ( 2 -cyclohexylethyl - 1 , 2 -dioxoethyl ) -2 
pyrrolidinecarboxylate , 
.3 - (3 -Pyridyl ) - 1 - propyl (2S) - 1- ( 2 - eye 1 obex vl e t hyl - 1 . 2 



dioxoethyl) -2 -pyrrolidinecarb<2>xyiate , 

3- (3-PyridyI) - I -propyl (2S) /l- ( 2 - tert-butyl - 1 , 2 -dioxoethyl) - ? 
pyrrol idinecarboxylate , 

3 , 3 - di phenyl - 1 -propyl ( 2 S ) j- 1 - ( 3 , 3 -dimethyl -1,2- dioxopenty 1 ) - 2 
pyrrol i dine carboxy lac e , 

3- (3-Pvridyl) -1 -propyl (2^) -1- { 2 -cyclohexyi - 1 , 2 -dioxoethyl ) -2 
pyrro lidineca r boxy late, 

3- (3-Pyridyl) -1 -propyl (2S) - N - ( [2-thienyl] glyoxyl 

pyrrol idinecarboxylate , 

3 , 3 -Diphenyl-1 -propyl j(2S) -1- ( 3 , 3 -dimethyl - l , 2 -dioxobutyi ) -2 
pyrrol idinecarboxylate , 

3,3-Diphenyl-l-profoyl (2S) -l-cyclohexylglyoxyl-2 

pyrrol idinecarboxylate] 

3 , 3 -Diphenyl - 1 -prdpyl - .(2S ) -1- ( 2 - thienyl) glyoxyl - 2 
pyrrolidinecarboxylatfe, and pharmaceut ically acceptable salts 
hydrates, or mixtures thereof. 

9. A method of preven/ting hair loss which comprises 
adm^i^^ri^^^g^an — bj^^Ja^^^^^^ amount of a^on 
immunosuppressive pyrrol idiZe^a^oxjd^e compound. 

10. The method of claim 9 wherein the -pyrrol i din 
boxylate^ is a compound of the / formula :. " 



Z 




1 



wherein 



G3 
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R x is selected from the group consisting of a C,-C s straight 
or branched chain alkyi or alkeny/ group optional lv 
substituted with C 3 -C 9 cycloalkyl, C. dr C s cycloalkyl, C s -C 7 
cycloalkenyl, Ar i( where said alkyi, jklkenyl , cycloalkyl or 
cycloalkenyl groups may be optionallJ substituted with C,-C 4 
alkyi, c L -C 4 alkenyl, or hydroxy, whjre Ar. is selected from 
the group consisting of l-naphthyl ,/ 2-naphthyl, 2-indolyl, 
3-indolyl, 2-furyl, 3-furyl, -2 - tMiazoiyl , '. 2-thienyl, 3- 
thienyl, 2-pyridyl, 3-pyridyl, /4-pyridyl., and phenyl, 
■ having one to three subs'tituentsf which are independently 
selected from" the. group consisting of hydrogen,, halo, 
hydroxyl, nitro, trif luoromethy/ C 1 -^ straight or branched 
alkyi or alkenyl, C,-C 4 alkoxy </r C,-C 4 alkenyl oxy, phenoxy, 
benzyloxy, and amino: 
X is- selected from the croup consisting of oxygen, 

sulfur, methylene (CH 2 ) / or K 2 ; 

i / 

Y is selected from the grfoup consisting of oxygen or NR, , 

where R 2 is hydrogen o/r C 1 -^ alkyi',- and. 
2 is selected -from the droup consisting of C 2 -C s - straight 

or branched chain alkyi or alkenyl., 
wherein the alkyi chain/ is substituted in one or more 
positions with Ar, as defined ibove , C,-C 9 cycloalkyl, cycloalkyl 
connected by a C.-C, straight or unbranched alkyi or alkenyl 
chain, and Ar 2 is selected/ from the group consisting of 2- 
indolyl,. 3-indolyl, 2 - f uryl I 3 - f uryl , 2-thiazolyl, 2-thienyl, 3- 
thienyl, 2-pyridyl, 3-pyridX-l, 4-pyridyl, and phenyl, having one 
to three substituents whicj^L are independently selected from the 
group consisting of jfiydrogen, halo, hydroxy!, nitro, 



39 



trif luoromethyl , C i -C s straight or branched alkyl or alkenvl , c, 
C 4 alkoxy or C,-C 4 alkenyloxy, pheno^, benzyloxy, and amino; Z 
may also be 'the f raoment : 



wherein 




X, 



% 



•CH 



fe R4 



R3 




is a C l ~C s straight / or branched alkyi ' ^ -C 
optionally substituted with C 3 -C 3 cycloalkyT] or 
Ar, as defined above/ and unsubst ituted Ar^ ; 
is' O or NR 5 , whersf R s is selected from, the group 
consisting _of hydrogen, C-Cg straight or branched 
alkyl ^nd/alkenyl ; 
is selected from/ the group consisting of phenyl, 
benzyl, C x -C 5 straight or branched alkyl or alkenvl, 
and C x -C 5 straight or branched alkyl or alkenyl 

substituted w £ r h phenyl; or pharmaceut ically 

acceptable' sal t/s or hydrat.e.s— t-nereof . 

claim 9 wherein thef bvtrolidine 



11 . / The method o 



carbo^cylat^is a compour/d of the formula: 



R 



TT 



20 wherein 



40 
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is a Ci-Cj straight or branched chain alkyl or alkenyl 
group optionally substituted Lith. C, -c 3 cycloalkyl, C 3 
or C ; cycloalkyl, C s -C 7 cycloaikenyl, or Ar,, where said 
alkyl, alkenyl, -cycloalkyl o/r cycloaikenyl groups may 
be optionally substituted/ with C-C. alkyl, C l -C i 
alkenyl, or hydroxy, and' whire Ar 1 is selected from the 
group consisting of 1-naphJhyl , 2-naphthyl, 2-indolvl, 
3-indolyl, 2 - f uryl , 3-furiyl, 2-thiazolyl, 2-thienyl, 
3-thienyl, 2 -pyridyl , 3-pfridyl, 4-pyridyl, or phenyl , 
having one to three/ substituents which are 
independently selected £rom the group consisting of 
hydrogen, halo, hydroxyl/, nitro, trif luoromethyl , C, -C s 
straight or branched -alley 1 or alkenyl, C,-C< alkoxy or 
Ci-C,, aikenyloxy, phenoicy, benzyloxv, and amino; 
is a C 2 -C 6 straight or branched chain alkyl or alkenyl , 



wherein the ^4^^T~"c h a^rw^s substituted in one or more 
positions with Ar : a^ defined above, C 3 -C s cycloalkyl, 
cycloalkyl connected by a C.-Cg straight or unbranched 
alkyl or. alkenyl cHain,- or Ar 2 where Ar 2 is selected 
from the group consisting of 2-indolyl, 3-indolyl, 2-' 
furyl, 3 -f uryl, 2-thiazolyl, 2-thienyl, 3-thienyl, 2- 
pyridyl, 3-pyridyi, 4-pyridyl, or phenyl having one 
to three substituents which are independently selected 
from the group consisting of hydrogen, halo, hydroxyl, 
nitro trifluoromdthyl , C.-Cg straight or branched alkyl 
or alkenyl, C^-c/ alkoxy or C^C, aikenyloxy, phenoxy, 
benzyloxv, and Amino; 'or pharmaceutical ly acceptable 
sales or hydrates" thereof. 




12. The method of claim 9 wherein the pyrrolidine 
carboxylate is selected from the group consisting of: 

3 -phenyl- 1 -propyl (2S) -1- (3,3 -dimethyl -1 , 2 -dioxopentyl) -2 - 

pyrrolidinecarboxylate , 
5 3 -phenyl -I -prop : 2 V (E) -enyl ( 2 S ) - 1 - (-3 , 3- , - dimethyl - i, 2- 

dioxopentyl ) - 2 -pyrrolidinecarboxylate , 

3 - (3 , 4 , 5- trimechoxyphenyl ) - 1 -propyl (2S) - 1- (3 , 3 -dimethyl -1 , 2 - 
dioxopentyl) -2 -pyrrolidinecarboxylate , 

■ 3 - (3 , 4 , 5 - trimechoxyphenyl ) - 1 -prop- 2 - (S) -enyl (2S) -1- (3,3- 

10 . dimethyl -1,2 -dioxopentyl ) -2 -pyrrol idinecarboxylat e , 

3 - (4 , 5 -methylenedioxyphenyl ) - 1 - propyl ( 2 S) -1-0,3, dimethyl -1,2- 
f-jjj . dioxopentyl ) -.2 -pyrrolidinecarboxylate , 

W ' 3- (4 , 5 -methylenedioxyphenyl) -1 -prop- 2- (E) -enyl (2S)-l-(3,3- 

Ul dimethyl -1,2 -dioxopentyl ) -2 -pyrrolidinecarboxylate , 

ia(l 3 -cyclohexyl-l -propyl (2S)-1- (3 , 3 -dimethvl - 1 , 2 -dioxcoentyl) -2- 
pj-j " — — "* 

s pyrrolidinecarboxylate, 

□ 

»p 3 -cyclohexyl-l -prop- 2 - (E) -enyl (2S) -1- (3 , 3 -dimethyl - 1 , 2- 

Uf dioxopentyl) - 2 -pyrrol idinecarboxy late , 

( 1R) - 1 / 3 -di phenyl - 1 - propyl ( 2 S ) -1- (3 , 3 -dimethyl - 1 , 2 - 

* 

2 0 dioxopentyl) - 2 -pyrrol idinecarboxylate , 

3 -phenyl -1 -propyl (2S) -1- (1, 2-dioxo-2- [2 -fur any 1] ) ethyl -2- 

pyrrol idinecarboxylate , 

■ 3 -phenyl - 1 -propyl (2S) -1- (1 , 2-dioxo-2- [2-thienyl] ) entyl-2- 

pyrrol idinecarboxylate , 
2 5 3 -phenyl -1 -propyl (2S) -1- (1, 2-dioxo-2- [2 - thiazolyl] ) ethyl -2 - 

• pyrrolidinecarboxylate, - , 

2 - phenyl - 1 - propyl ( 2 S ) - 1 - (1,2 -dioxo - 2 , phenyl ) ethyls- 

pyrrol idinecarboxylate , 
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3 - (2 , 5 -dimethoxyphenyl ) - 1 -propyl (2S ) - 1 - ( 3 , 3 -dimethyl -1,2 

dioxopentyl ) - 2 -pyrrol idinecarboxylate , 
3- (2, 5 -dimethoxyphenyl) -i -prop- 2- (S) -enyl(2S) - 1 - (3 , 3 -dimethyl 

1. 2 - dioxopentyl) -2 -pyrrol idinecarboxylate , 

5 . 2- (3,4,5-trimethcxyphenyl) -1-ethyl ( 2 S ) - 1<- (3,3 -dimethyl -1,2 
dioxopentyl) -2 -pyrrolidinecarboxylate , 

3-(3-Pyridyl) - 1 -propyl(2S ) -1- (3 , 3 -dimethyl - 1, 2 -dioxopentyl ) -2 
pyrrol idinecarboxylate, 
3- (2-Pyridyi) -l-propyl(2S) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
10 pyrrol idinecarboxylate, 

3- (4-Pyridyl) -i-propyl(2S) -1- ( 3 , 3 -dimethyl- 1 , 2 -dioxopentyl ) -2 
p pyrrol idinecarboxylate , 

g 3 -phenyl -1 -propyl (2S) -1- ( 2 - cyclohexyl - 1 , 2 -dioxoethyl ) -2 

U1 pyrrol idinecarboxylate , 

L|j ■ 3 -phenyl -1 -propyl <2S) -1- (2- tert-butyl-l , 2 -dioxoethyl ) -2 

^ pyrrolidinecarboxylate, 

| 3 -phenyl -1 -propyl (2S) - 1 -( 2 -cyclohexylethyl - 1 , 2 -dioxoethyl ) -2 
jll Pyrrolidinecarboxylate, " ' 

U 3 " ( 3 " p y r idyl) -l-propyl (2S) -1- ( 2 - cyclohexylethyl - 1 , 2 

!0 dioxoethyl) -2 -pyrrolidinecarboxylate, 

3- (3-Pyridyl) -l-propyl (2S) -1- ( 2 - tert-butyl - 1 , 2 -dioxoethyl ) -2- 
pyrrolidinecarboxylate, 

3.3- diphenyl-i-propyl (2S) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2- 
pyrrol idinecarboxylate , 

5 3- (3-Pyridyl) -l-propyl <2S) -1- (2 -cyclohexyl - 1 ,2 -dioxoethyl ) -2- 

pyrrolidinecarboxyiate , 

3- (3-Pyridyl) -l-propyl ( 2 S ) - N - ( [ 2 - t h i e ny 1 ] gl y OX y 1 ) 

pyrrolidinecarboxylate, 
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3, 3 -Diphenyl-l -propyl (2S) -1- (3, 3 -dimethyl - 1 , 2 -dioxobutyl ) -2- 
pyrrolidinecarboxylate , 

3, 3-Diphenyl-l-propyl (2S) - 1 - c y clone xylglyoxy 1 - 2 - 

pyrrolidinecarboxylate , 

3 , 3 -Diphenyl - 1 -propyl (2S) - I- (2 -thienyl) glyoxyl - 2 - 

pyrrolidinecarboxylate, or pharmaceutical^ acceptable salts, 
hydrates, and mixtures thereof. 

y 13. A method of t rating alopecia which comprises: 
•administering to an anim^u//\an errective amount or a non- 
10 immunosuppressive pyrrolidine carboxylase compound. 

14. The method of claimf 13 wherein the pyrrolidine 
fcarboxylate is a compound of the formula: 




*N1 



X 



20 



wherein 

R i is selected, from ins group consisting of a C-, - C 9 straight 
or -. branched chaiiY- alkyl or alkenyl group optionally 
substituted with' C/-C 8 cycloalkyl, C 3 or C 5 cycloalkyl, C 5 -C 7 
cycloaikenyl, Ar, 7 where said alkyl/ alkenyl, cycloalkyl" or 
cycloalkenyi grout) s may be optionally substituted with C -C 4 " 
alkyl, C^-C^ alkenyl, or hydroxy, where Ar, is. selected from 
the group consisting of 1 -naphthyl , 2-naphthyl, 2-indolvl, 
3-indolyl, 2-^aryl, 3-furyl, 2-thiazolyl, 2 -thienyl, 3 - 
thienyl, 2-p/ridyi, 3-pyridyl, 4-pyridyl, and phenvl , 



20 



having one to three substituents which are independently 
selected from the group consisting of hydrogen, halo, 
hydroxy!, nitro, t rif luoromet/hyl , C l -C s straight or branched 
alkyl or alkenyl, C.-C, alko^y or .C r C 4 alkenyloxy, phenoxy,. 
benzyloxy, and' amino: 

X is selected from zhd group consisting of oxyaen, 

sulphur, methylene (C/ri 2 ; , or H 2 ; 
Y 1S selected from the /-roup consisting of oxygen or NR 2 , 

where R 2 is hydroger/ or C x -C 6 alkyl; and 
Z is selected from the group consisting of C 2 -C 6 straight 

or branched chain Jkikyl or alkenyl , 
wherein the alkyl -ch^fin is .substituted in one - or more 
positions- with Ar, as defined above, C 3 -C 8 cycloalkyl, cycloalkyl 
connected by a C 1 -C 6 straight or unbranched alkyl or alkenyl 
chain, and Ar 2 is selected from the group consisting of 2- 
indolyl, 3-indolyl, 2-fur^l, 3-furyl, 2-thiazolyI, 2-thienyl, 3- 
thienyl, 2-pyridyl, 3-py/ridyl, 4-pyridyl, and phenyl, having one 
to three substituents w/iich are independently selected from the 
group consisting of/ hydrogen, halo, hydroxyl, nitro, 
trif luoromethyl , C.-Cg /straight or branched alkyl or alkenyl, C, - 
C 4 alkoxy or C^-C^ altfenyloxy, phenoxy, benzyloxy, and amino; Z 
may also be the fragment: 



-CH- 
R3 



-X2 R4 



25 



wnerem 



is a/Ci-Cg straight or branched .alkyl #-,-C a 
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optionally substituted with C 2 Jc s cycloalkvl, or' 
Ar, as defined above, and unsubst i tuted Ar, ; 
is 0 or NR 5 , where R 5 is selected from the group 
consisting of hydrogen, C ir h s straight or branched 
alkyl and alkenyl ; 
- R 4" is selected from the group consisting of ohenyl , 
benzyl, C l -C s straight or /branched alkyl or alkenyl, 
and C 1 -C 5 straight or branched alkyl or alkenyl 
substituted- with phehyl ; or pharmaceutical ly 
acceptable salts or hydrates thereof. 
15. The method of claim / 13 wherein the /^pyrrolidine 



carboxylate ps a compound 'of the/ formula: 



15 



20 



wherein 




R 



II 



is a Ci-Cg straight! or branched chain alkyl or alkenyl 
group optionally Substituted with C 3 -C 3 cycloalkvl, C 3 
or C s cycloalkyl , /C s -C 7 cycloalkenyl , or Ar w where said 
alkyl, alkenyl, cycloalkvl or cycloalkenyl groups may 
be optionally /substituted with C,-C 4 alkyl, C,-C 4 
alkenyl, or hydfroxy, and where Ar, is selected from the 
group consisting of 1-naphthyl, 2-naphthyl, 2-indolyl, 
3 -indolyl , 2 -/f uryl , 3-furyl, 2-thiazolyl, 2 - thienyi , 
3-thienyl, 2/pyridyl, 3 -pyridyl , 4-pyridyi, or phenyl , 
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10 




VI/ 
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having one to three substituencs which are 
independently selected from the group consisting of 
hydrogen, halo, hydroxy! nitro, t ri f iuoromethyl , C,-C s 
straight or branched alky! or 'alkenyl, C.-C, alkoxy or 
C 1 -C 4 alkenyloxy , • pheno/cy , benzyloxy,- and amino; 
is a C 2 -C 5 straight or" branched chain alkyl or alkenyl , 
wherein the alkyl chain is substituted in one or more 
positions with Ar, a<* defined .above , C 3 -C g cycloalkyl, 
cycloalkyl connected by a C^Cg straight or unbranched 
alkyl or alkenyl caain, or Ar 2 where Ar, 'is selected 
from the group consisting of 2-indolyi, 3-indoiyl, 2- 
furyl, 3 - f uryl , 2 -fchiazolyl , 2-thienyi, 3 - thienyl , 2- 
pyridyl, 3-pyridyl, 4-pyridyl, or phenyl, having one 
to three substituants which are independently selected 
from the group consisting of hydrogen, halo , hydroxy 1 , 
nitro trif luorom&thyl , C x -C 6 straight or branched alkyl 
or alkenyl, C.-d alkoxy or C x -C^ alkenyloxy, phenoxy, 
benzyloxy,' and /amino; or pharmaceutical!'/ acceptable 
salts or hydra nes thereof. 




^6. The method of claim 13 wherein the ^pyrrolidine 



25 



carboxyj^e compound is /selected from the group consisting of: 

3 -phenyl -1 -propyl f2S) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2- 

pyrrol idinecarboxylate , 

3 -phenyl- 1 -prop- 2 - (4) -enyl ( 2 S)-l-(3,3, -dimethyl- 1,2- 

dioxopentyl) -2 -pyrroliidinecarboxylate , 

3 - (3 , 4 , 5- crime thoxypAenyl) -1 -propyl (2S) -1- (3 , 3 -dimethyl- 1 , 2 - 
dioxopentyl) -2 -pyrroj/idinecarboxyiate , 
3 - (3,4,5 - trimethoxyphenyl ) - 1 -prop- 2 -(E) -enyl (2S)-l-(3,3- 
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13^ 
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dimethyl -1,2 -dioxopentyl ) - 2 -pyrrol idinecarboxylate , 

3- (4, 5-methyienedioxyphenyl) - I -p^opyK 2S ) -1- (3, 3 , dimethyl - 1 , 2- 
dioxopentyl ) - 2 -pyrrol idinecarboxv/iatie , 

3 - (4,5 -methyienedioxyphenyl ) - I -prop- 2 -(E) - enyl ( 2S ) - 1 -. ( 3 , 3 
dimethyl - 1 , 2 -dioxopentyl ) -2 -pyrrol idinecarboxylate , 

3 -cyclohexyl-1 -propyl (2S) -1-/3, 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrol idinecarboxylate , 

3-cyclohexyl-l-prop-2- ( E ) -^nyl (2S) -1- (3 , 3 -dime thyl - 1 , 2 

dioxopentyl) - 2 -pyrrolidinecafcboxylate , 

( 1R) - 1 , 3 -di phenyl - 1 -prc/pyl ( 2 S ) - 1 - (3 , 3 -dimethyl -1,2 

dioxopentyl ) -2 -pyrrolidin^carboxylate , 

3 -phenyl -1 -propyl (2^6) -1- (1, 2-dioxo-2- [2-furanyl] ) ethyl -2 

pyrrol idinecarboxylate , 

3 -phenyl -1 -propyl I2S) -1- (1, 2-dioxo-2- [2 - thienyl] ) entyl-2 ■ 

pyrrol idinecarboxylate i 

3 -phenyl -1 -propyl (ts) -1- (1, 2-dioxo-2- [2 - thiazolyl ] ) ethyl -2 
pyrrol idinecarboxylat 

3 -phenyl - 1 -propyl / ' (2S) -1- (1,2 -dioxo- 2 , phenyl ) ethyl -2 
pyrrol idinecarboxylate , 

3- (2 , 5-dimethoxyph4nyl) - 1 -propyl (2S) -1- (3 , 3 -dimethyl -.1 , 2 

dioxopentyl ) -2 -pyr^olidinecarboxylate , 

3- (2 , 5-dimethoxyr/henyl) -1 -prop- 2 - '(E) -enyl(2S) -1- (3 , 3 - dimethyl- 
1 , 2 -dioxopentyl) -t-pyrrolidinecarboxylate, 

2- (3 , 4 , 5 -trimetnoxyphenyl) -1 -ethyl (2S) -1- (3 ,3 -dimethyl - 1 , 2 
dioxopentyl ) - 2 -pyrrol idinecarboxylate , 

3- (3-Pyridyl) /l -propyl ( 2S ) -1- (3 , 3-dimethyl-l , 2 -dioxopentyl ) -2 
pyrrol idinecarboxylate , ■ < 

3- (2-Pyridyjf) - I -propyK 23 ) -1- (3 , 3-dimethyl-l , 2 -dioxopentyl ) -2 
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ill 



2<E 
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pyrrol idinecarboxy late, 

3-(4-Pyridyl) -l-propyl(2S)-lM3,3/dimethyl-i, 2 -dioxopentyl)-2 
pyrrol idinecarboxy 1-at e , 

3 -phenyl -i -propyl (2S) -1- ( 2/cycighexyl - 1 , 2 -dioxoethyl ) -2 

pyrrol idinecarboxy late., 

3 -phenyl -l -propyl ( 2 S) - 1 -[2 - cert-butyl - 1 , 2 -dioxoethyl ) -2 
pyrrol idinecarboxyiate , 

3 -phenyl -1 -propyl (2S) -1- ( 2/cyclohexylethyl - 1 , 2 -dioxoethyl ) -2 
pyrrol idinecarboxy late, 

3- (3-Pyridyl) -1-propyl / (2S) -1- ( 2 - eye 1 ohexy 1 e t hy 1 - 1 , 2 
dioxoethyl) -2 -pyrrol idine/arboxylate, 

3- (3-Pyridyl) -1-propyl /2s) -1- (2 - Cert-butyl - 1 , 2 -dioxoethyl ) -2- 
pyrrol idinecarboxyiate , 

3,3-diphenyl-i-propyl ^2S) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 - 
pyrrol idinecarboxy late J 

3- (3-Pyridyl) -1-propyl (2S) -1- (2 -cyclohexyl - 1 , 2 -dioxoethyl ) -2 - 
pyrrol idinecarboxy lai 

3- (3-Pyridyl) -1-propyl ( 2 S ) - N - (■ [ 2 - t hi eny 1 ] glyoxy 1 ) 

pyrrol idinecarboxvldfte 

3 , 3 -Diphenyl - 1 -prolyl ( 2 S ) - 1 - ( 3 , 3 -dimethyl -1,2 -dioxobutyl ) - 2 - 
pyrrol idinecarboxy! ate , 

3 , 3 -Diphenyl - l/-propyl ( 2 S > - 1 - cy c 1 ohexy 1 g 1 yoxy 1 - 2 - 

pyrrolidinecarbox/-late, 

3 , 3 -Diphenyl -J -propyl (2S) -1- ( 2 - t hi enyl ) glyoxy 1 - 2 - 

pyrrolidinecarbo^ylate, -and pharmaceutical^ acceptable salts, 
hydrates, and mixtures thereof. 

17. A method of treating hair loss which comprises: 
administering to an animal 



it 



effective amount o: 



non- 



immunosuppressive pyrrolidine (Z^oxylate compound. 
13. The method of claii/ £7 





wnerem the pyrrolidine 



10 = 



15 J: 



20 



1 

wherein 

R, is selected from the gtoup consisting of a C,-C 9 straight 
or branched chain aliXl or alkenyl group optionally 
substituted with C 3 -C 3 cycloalkyl, C 3 or C s cycloalkyl , C s -C- 
cycloalkenyl, Ar,, wherl said alkyl, alkenyl, cycloalkyl or 
cycloalkenyl groups ma/ be' optionally substituted with c,-C. 
alkyl, d-C, alkenyl, jr hydroxy, where is selected from 

the group consisting fcf 1-naphthyl, 2-naphthyl, 2-indolyl, 
3-indolyl, 2-furyl, /3-furyl, 2-thiazolyl, 2-thienyl, 3- 
thienyl, 2-pyridylV 3-pyridyl, 4-pyridyi, and phenyl,, 
having one to- threi substituents which are independently 
selected from the/ group consisting of hydrogen, halo, 
hydroxyl, nitro, ' t Jif luoromethyl , C^-C, straight or branched 
. alkyl or alkenyl, L-C, alkoxy or C,-C 4 alkenyl oxy, phenoxy, 
benzyloxy, and amino : 



/ 



/ X 



V 



\ 



r§ selected Irom ^the__ group consisting of oxygen,! 
sulphur, methylene (CH 2 ) \ or ; 
is selected from the ^ group consisting of oxygen or NR 2 ( 
where R, j/s hydrogen or C l ~C s alkyl; and 
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2 . is selected from the group consisting of C,-C s straight 
or branched chain alkyl or llkenyl , 

wherein the alkyl chain is substituted in one or more 
positions with Ar : as defined above, L-c, cycloalkyl, cycloalkyl 
connected by a C.-C, straight or Jnbranched alkyl or alkenyl 
chain, and Ar 2 is selected from /the group consisting of 2- 
indolyl, 3-indolyl, 2-furyl, 3-furJl, 2 - thiazolyl , 2 -thienyl , 3- 
thienyl, 2-pyridyl, 3-pyridyl, 4-pLidyl, and phenyl , having one 
to three substituents which are independently selected from the 
group consisting of hydrogei, halo, hydroxyl , nitro, 
.trifluoromethyl, C^-C- straight oL branched alkyl or alkenyl, C x - 
C 4 alkoxy or C.-C, alkenyl oxy, p/ienoxy, benzyloxy, and amino; Z 
may also be the fragment: 



where in 



X, 



■CH- 
R3i 



-X2 R4 




is a C 1 -C 9 stra/ight or branched alkyl /#,-C 3 
optionally substituted with C 3 -C 8 cycloalkyl-/ or 
Ar i as defined afbove, and unsubst itut ed Ar, ; 
is ■ 0- or NR S , /where R s is selected from the group 
consisting of/ hydrogen, C,-C s straight or branched 
alkyl and alkenyl ; 

is selected / from the group consisting of phenyl, 
oenzyl, C r Gf 5 straight or branched alkyl or alkenyl, 
and C 1 -C s /straight or branched alkyl dr alkenyl 
substituted with phenyl; or pharmaceutical^ 
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acceptable salts or hydrates /thereof . 
19. The method of claim 17 Avne re in the pyrrolidine 
| Vwr carboxylase is a comnound of the fortpila: 




15 



20 




■o 



TT 



is a C l -C 9 straight, ozl branched chain alkyl or alkenvl 
group optionally substituted with C 3 -C 8 cycloalkyl, C 3 
or C 5 cycloalkyl, C s -C 7 cycloalkenyl , or Ar,, where -said 
alkyl, alkenvl, cycfLoalkyl or cycloalkenyl groups may 
"be optionally substituted with C^C* alkyl, C^C* 
alkenyl, or hydrod/ , and where Ar L is selected from the 
group consisting if 1-naphthyl, 2-naphthyl, 2-indolyl, 
3-indolyl, 2-fur£l, 3-furyl, 2 - thiazolyl, 2-thienyi, 
3 -thienyl 2 -py^fidyl , 3-pyridyl, 4-pyridyl, or phenyl , 
having one %o three . substituents which are 
independently Selected from the group consisting of 
hydrogen, halo/ hydroxy 1 , nitro, trif luoromethyl , C-Cg 
straight or branched alkyl or alkenyl , C,-C 4 alkoxy or 
C L -C 4 alkenyldxy , * phenoxy/ benzyloxy, and amino; 
is a C 2 -C 5 ' straight or branched chain- alkyl or alkenyl, 
wherein -the /alkyl chain is substituted in one or more 
positions with Ar 1 as defined above, C 3 -C 9 cycloalkyl, 
cycloalkyl /connected by a C l -C 6 straight or unhranched 
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alkyl or alkenyl chain, or Ar 2 where Ar 2 is selected 
from the group consisting of 2-indolyl, 3 - mdolyl , 2- 
f uryl , 3 - f uryl , 2 - tbfiazolyl , 2-thienyl, 3-thienyl, 2- 
pyridyl, 3-pyridyl/ 4-pyridyl, or phenyl, having one 
to three subst ituer.t s which are independently selected 
from the group consisting of hydrogen, halo, hydroxy 1 f 
nitro trif iuoronfethyl , C 1 -C s straight or branched alkyl 
or alkenyl, cjc< alkoxy or C,-C 4 alkenyloxy, phenoxy, 
benzyloxy, anfci amino; or pharmaceutical ly acceptable 
salts- or hydcrates thereof . 

The method of claim 17 wherein the pyrrolidine 
carboxylate compound is selected from the group consisting of: 

3 -phenyl -1 -propyl (2S) -1- ( 3 /3 -dimethyl - i , 2 -dioxopentyl ) -2- 

pyrrol idinecarboxylate , 

3 -phenyl -1 -prop- 2- (E) -enyl' ( 2 S)-l-(3,3, -dimethyi-1, 2- 

dioxopentyl ) -2 -pyrrol idinecarboxylate , 

3 - (3 , 4 , 5-trimethoxyphenyl) -1 -propyl (2S) -1- (3 , 3 -dimethyl - 1 , 2- 
dioxopentyl ) - 2 -pyrrol idinecarboxylate , 

3 - (3 , 4 , 5-trimethoxyphenyl ) -1 -prop- 2- (E) -enyl (2S)-l-(3,3- 
dimethyl -1,2 -dioxopentyl ) -2 -pyrrolidinecarboxylate , 

3- (4, 5-methylenedioxyphenyl) - 1 -propyl( 2S ) -1- (3, 3 , dimethyl - 1 , 2- 
dioxopentyl )- 2 -pyrrolidinecarboxylate , 

3 - (4 , 5-methylenedioxyphenyl) -1 -prop- 2- (E) -enyl (2S)-l-(3,3- 
dimethyl-i , 2 -dioxopentyl ) - 2 -pyrrolidinecarboxylate , 

3 -cyclohexyl-l -propyl <2S) -1- (3 , 3 -dimethyl - 1 , 2 -dioxopentyl) -2- 
pyrrol idinecarboxylate , 

3-cyclohexyl-l-prop-2- (E) -enyl (2S> -1- (3 , 3 -dimethyl - 1 , 2- 

dioxopentyl) - 2 -pyrrolidinecarboxylate , 




(IR) -1, 3 -diphenyl - l -propyl *(2S) -1- (3 , 3 - dime t hyl - 1 , 2 
dioxopentyl ) - 2 -pyrrolidinecarboxylate , 

3-phenyl-l-propyl (2S) -1- (1, 2-dioxo-2- [2-furanyl] ) ethyl -2 

pyrrolidinecarboxylate, 

3-phenyl-l-propyl (2S) -1- ( 1 , 2 -dioxo-2 - [2-thienyl] )entyl-2 

pyrrol idinecarboxylace , 

3-phenyl-l-propyl (2S) -1- (1, 2-dioxo-2- [2 - thiazolyl ] ) ethyl -2 
pyrrol idinecarboxylace , 

3-phenyl-l-propyl (2S) -1- (1, 2 -dioxo-2 .phenyl) ethyl -2 

pyrrol idinecarboxylat e , 

3 - (2 , 5-dimethoxyphenyl) -1 -propyl (2S) -1- (3 , 3 -dimethyl- 1 , 2 

dioxopentyl ) -2 -pyrrol idinecarboxylat e , 

3- (2 , 5-dimethoxyphenyl) -l-prop-2- (E) -enyl(2S) -1- (3, 3-dimethyl 
1 , 2 -dioxopentyl) - 2 -pyrrolidinecarboxylate , 

. 2-(3,4, 5- trimethoxyphenyl) -1 -ethyl (2S) -1- (3 , 3 -dimethyl - 1 , 2 
dioxopentyl) - 2 -pyrrolidinecarboxylate , 

'3- (3-?yridyl) -l-propyl(2S) -I- (3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate, . 

3- (2-Pyridyl) -i-propyl(2S) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrolidinecarboxylate , 

3- (4-Pyridyl) - l-propyl(2S) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2 
pyrrol idinecarboxylace , 

3-phenyl-l-propyl (2S) -1- (2 -cyclohexyl - 1 , 2 -dioxoethyl ) -2 

pyrrolidinecarboxylate, 

3 -phenyl - 1 -propyl (2S) -1- (2 - cere-butyl - 1 , 2 -dioxoethyl ) -2 

pyrrolidinecarboxylate, 

3-phenyl-l-propyl (2S) -1- ( 2 -cyclohexylethyl - 1 , 2 -dioxoethyl ) - 2 
pyrrol idinecarboxylace , 



3 - ( 3 - Pyr idyl ) - 1 -propyl ( 2 S ) - 1 - (2 - eye 1 ohexy 1 e t hy 1 -1,2- 

dioxoethyl) - 2 -pyrrol idinecarboxylate , 

3- (3-Pyridyl) -1 -propyl (2S) -I- ( 2 - tert-butyl - 1 , 2 -dioxoethyl) -2- 
pyrrol idinecarbcxylate , 
5 3 , 3 -diphenyl-1 -propyl (2S) -1- (3,3 -dimethyl - 1 , 2 -dioxopentyl ) -2 - 

pyrrol idinecarbcxylate , . 

3- (3 -Pyr idyl) -1 -propyl (2S) -1- ( 2 -cyclohexyl - 1 , 2 - dioxoethyl ) -2- 
pyrrol idinecarhoxylate , 
3- (3-Pyridyl) -1 - propyl ( 2 S ) - N - ( [2 -thienyl] glyoxyl) 

10 pyrrol idinecarbcxylate , 

3 , 3 -Diphenyl-1 -propyl (2S) -1- (3 , 3 -dimethyl - 1 , 2 -dioxobutyl) -2- 
O pyrrol idinecarboxylat e , 

m _ 3 , 3-Diphenyl - I- propyl (2S) -1 - cyclohexylglyoxyl - 2 - 

U1 pyrrol idinecarhoxylate , 

M 

1§3 3 , 3-Diphenyl-l -propyl ( 2 S ) -1- ( 2 -thienyl ) glyoxyl -2 - 

pi 

s pyrrol idinecarhoxylate , and pharmaceut ically acceptable salts, 

j:; hydrates-, and mixtures thereof . 

✓Ml / 21. / a method of treat ing \hair loss associated with cancer 

7^0 ther ^P^ wherein the cancer th<*a=^py is selected from the group 

20 consisting of radiation and 

u 



comprises: administering to 



herrio therapy , wherein said method 
animal an effective amount of a 



non- immunosuppressive pyrrolidine carboxylate compound 



25 
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22. The method of claim (21 wherein the pyrrolidine 
carboxylase is a comoound of the formula: 




wherein 

R l is selected from the g rib up consisting of a C-C g straight 
or ■ branched chain * alkali or alkenyl group • optionally 
substituted with C 3 -C 3 cyiloalkyl , C 3 or C 5 cycloalkyl, C 5 -C 7 
■ cycloalkenyl , Ar 1 , where /said alkyl , alkenyl, cycloalkyl or 
cycloalkenyl groups may pe optionally substituted with C L -C 4 
alkyl, C : -C 4 alkenyl, or /hydroxy, where Ar x is selected from 
the group consisting of / 1 -naphthyl , 2-naphthyl, 2 - mdolyl , 
3 - indolyl , 2-furyl, 3-jfuryl, 2-thiazclyl, 2-thienyl, 3- 
thienyl , 2-pyridyl, ^ -pyridyl , 4 -pyr idyl , and phenyl, 
having one to three siibst ituent s which are independently 
selected -from .the grfoup consisting of- hydrogen, halo, 
- hydroxyl , nitro , trif ijuoromethyl , C l -C s straight or branched 
alkyl or alkenyl, C , - q 4 alkoxy or C x -C 4 alkenyloxy, phenoxy, 

benzyloxy, and apimo : 
X is selected frfcm the group consisting or oxygen, 

sulphur, methylene (CH 2 ) , or H 2 ; 
Y is selected frotn the group consisting of oxygen or MR 2 , 

where R 2 is hydlrogen or C 1 -C 5 alkyl; and 
Z is selected frjbm the group consisting of C,-C s straight 



+ 



or branched chain alkyl or alkenvl , 
wherein the alkyl chain is substituted in one or more 
positions with Ar, as defined above,/ C 3 -C 8 cycloalkyl, cycloalkyl 
connected by a C^-Cg straight or /unbranched alkyl or alkenyl 
chain, ^ and Ar 2 is selected from/ the group consisting of 2- 
indolyl, 3-indolyl, 2 -furyl , 3 - f urfyl , 2 - thiazolyl , 2-thienyl, 3- 
thienyl, 2-pyridyl, 3 -pyridyl , . 4 -jfcyridyl , and -phenyl , having one 
to three substituents which are i/ndependent ly selected from the 
group- consisting- of hydrogen, halo, hydro xyl , ni.tro, 
trif luoromethyl , C^-Cg straight oh branched alkyl or alkenyl, C x - 
C 4 alkoxy or C^C, alkenyloxy, ppenoxy, benzyloxy, and amino; Z 
may also be the f raament : 



wherein 

*3 



-CH- 
R3 



-X2 FU 



is a C x -C 9 straijght or branched alkyl #,-C 8 ' 
optionally substituted with C 3 -C 8 cycloalkyl/ or 
Ar x as defined abpve, and unsubst ituted Ar,; 
is 0 or NR S , wl/ere R s is selected from the group 
consisting of iJydrogen, C,-C 6 straight or -branched 
alkyl and alkenyl; 

■is selected from the group consisting of phenyl, 
benzyl, C^-Cg Straight or branched alkyl or alkenyl, 
and C 1 -C 5 straight or branched alkyl or alkenyl 
substituted / with ■ phenyl; or pharmaceutical!'/ 
acceptable slits or "hydrates thereof. 
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23. The method of claim I 21 wherein t the pyrrohaine 
carboxylase is a compound of the! formula: 



1W 



15 



20 




wherein 



-z 




R 



TT 



'is "a C l -C s straight lor branched chain alkyl or alkenyl 
group optionally substituted with C 3 -C 3 .cycloalkyl, C 3 
or C 5 cycloalkyl, Cl-C 7 cycloalkenyl , or Ar,, where said 
alkyl, alkenyl, cMcloaikyi or cycloalkenyl groups' may 
be optionally substituted with C l rC A alkyl, C,-C 4 
alkenyl, or hydroxy , and where Ar, is selected from the 
group consisting bf 1-naphthyl, 2-naphthyl, 2-indolyl, 
3-indolyl., 2-fuifrl, 3 - f uryl , 2 - thiazolyl , 2-thienyl, 
3-thienyl, 2-pyrfidyl, 3-pyridyl, 4-pyridyl, or phenyl , 
having' t one £o three substituents which are 
independently Selected from the group consisting of 
hydrogen, halo/ hydroxy 1 , nitro, trif luoromethyl , C^-Cg 
straight or branched alkyl or alkenyl, C 1 ~C A alkoxy or 
C L -C 4 alkenyl obey, phenoxy, benzyloxy, and amino ; 
is a C 2 -C 6 straight or branched chain alkyl or alkenyl, 
wherein the alkyl chain is substituted in one or more 
positions with Ar x as defined above, C 3 -C s cycloalkyl, 
cycloalkyl connected by a C^-Cg straight or unbranched 
alkyl or a/Lkenyl chain, or Ar 2 where Ar 2 is selected 
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24 . 



from tne group consisting of 2-indolyl, 3-indolyl, 2- 
furyi, 3-furyl, 2 - thJazolyl , 2-thienyl, 3-thienyl, 2- 
pyridyl, 3-pyridyl, M-pyridyl, or phenyl, having one 
to three subst ituentys which are independently selected 
.from the group consisting of hydrogen, halo, hydroxyl , 
nitro trif luorometftyl , C x -C s straight or. branched alkyl 
or aikenyl, C.-C, ^Ikoxy or C x -C 4 alkenyloxy, phenoxy, 
benzyloxy, and aiiino; or pharmaceutical ly acceotable 
salts or hydrates thereof. 

The method of/ claim 21 wherein the- 'pyrrolidine 
carboxylate compound is selected from the group consisting of: 

3 -phenyl -1 -propyl . '(2jS) -1- (3 , 3 -dimethyl - 1 , 2 -dioxopentyl) - 2- 
pyrrolidinecarboxylate , 

3 -phenyl - 1 -prop- 2 - (e/ -enyl (2S) -1- (3,3, -dimethyl -1,2- 

dioxopentyl) -2 -pyrrol id/inecarboxylate , 

3- (3 /4 , 5-trimethoxyphinyl) -i -propyl (2S) -1- (3 , 3 -dimethyl - 1 , 2- 
dioxopentyl ) -2 -pyrrol ipinecarboxylate , 

3- (3 , 4, 5- trimethoxyxfnenyl) -l-prop-2- (E) -enyl (2S) -1- (3, 3- 

dimethyl -1,2 -dioxopentyl ) - 2 -pyrrol idinecarboxylate , 

3- (4 , S-methylenedioJyphenyl) - 1 -propyl ( 2 S ) -1- (3,3, dimethyl-1, 2- 
dioxopentyl ) - 2 -pyrrol idinecarboxylate , 

3 - ( 4 , 5 -methylenedic/xyphenyl ) - 1 - prop- 2 - (E) -enyl (2S) -1- (3 , 3 - 

dimethyl -1,2 -dioxopentyl ) - 2 -pyrrol i dine carboxylase , 

3 -cyclohexyl-1 -prolyl (2S) -1- (3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2- 
pyrrol idinecarboxylate , 

3-cyclohexyl-l-p*op-2- (E) -enyl (2S)--1- ( 3 , 3 -dimethyl - 1 , 2 - 

dioxopentyl) - 2 -pyJrol idinecarboxylate , 

( 1R) -1,3 -diphe/ryl - 1 - propyl ( 2S ) - 1 - ( 3 , 3 -dimethyl - 1 , 2 - 
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aioxopentyl)--2-pyrrolidinecarboxylate, 

3 -phenyl -1 -propyl ( 2S ) - 1 - ( i| 2 -dioxo- 2 - [2 - f uranyl ] ) ethyl - 2 

pyrrol idiriecarboxy Late , 

-3 -phenyl -l -propyl (2S ) -1- {ji , 2 -dioxo- 2 - [2 - thienyl ] ) entyl - 2 

pyrrol idinecarboxylate, 

3 -phenyl -1 -propyl ( 2S ) - 1 - ( lj, 2 -dioxo- 2 - [2 - thiazolyl ] ) ethyl - 2 
pyrrol idinecarboxylate , 
^ 3 -phenyl -1 -propyl ( 2 S 1 - ( 1 , 2 - dioxo - 2 , phenyl ) e t hyl - 2 

J pyrrol idinecarboxylate , 

3- (2,5-dimethoxyphenyl) -1 -propyl " (2S) - 1 - (3 , 3 -dimethyl - 1, 2 
dioxopentyl) -2 -pyrrolidine Jarboxyiate, 

3- (2,5-dimethoxyphenyl).-lAprop-2- (E) -enyl(2S) - 1 -( 3 , 3 -dimethyl • 
1 , 2- dioxopentyl) -2 -pyrrol idinecarboxylate, 

2- (3,4,5-trimethoxyphenyI) -1-ethyl ( 2S ) -1- ( 3 , 3 -dimethyl - 1 , 2 ■ 
dioxopentyl ) - 2 -pyrrol idinecarboxylate , 

3- (3 -Pyridyl) -1 -propyl (2/s) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2- 
pyrrolidinecarboxylate , 

3- (2-Pyridyl) - 1 -propyl^S) -1- ( 3 , 3 -dimethyl - 1 , 2 -dioxopentyl ) -2- 
pyrrolidinecarboxylate, 

3 - ( 4 - Pyridyl ) - 1 - propy^ 2 S ) - 1 - ( 3., 3 -dimethyl -1,2- dioxopentyl ) - 2 - 
pyrrol idinecarboxylate] 

3 -phenyl -1 -propyl /(2S) - 1 - ( 2 - cyclohexyl - 1 , 2 - dioxoethyl ) - 2 - 
pyrrol idinecarboxylate, ■ 

. 3 -phenyl - 1 -propyl / ( 2 S ) - 1 - ( 2 - tert- butyl -1,2- dioxoethyl ) - 2 - 
pyrrol idinecarboxylate ,. 

3-phenyl-i-propyl (Ls) - 1 - (2 -cyclohexylethyl - 1 , 2 -dioxoethyl ) -2- 
pyrrol idinecarboxy lit e , 
3- (3 -Pyridyl) -1 -/propyl (2S) -1- ( 2 - cyclohexylethyl - 1 , 2 - 



10 



dioxoechyl) - 2 - p ^^o iidinecarbfcxylate, 

3- (3-Pyridyl) -i-propyl (2S) /l - ( 2 - car t-bucyi - 1 , 2 -dioxoechyl ) -2 
pyrro i i d i ne car boxy lace, 

3-, 3 -diphenyl- 1-propyl (2S)/-i- (3 , 3 -dimethyl -1, 2 -dioxopentyl ) -2 
pyrrol idinecarboxy late , 
^ 3- (3-?yridyl) -1 -propyl {jlS) - 1 - ( 2 -cyclohexyl - 1 , 2 -dxoxoethyl ) -2 
pyrrol-idinecarboxylace , 

3 - ( 3 - Pyr idyl ) - 1 -prc/pyl (2S) L N- ( [2 - thienyl ] glyoxyl 

pyrrol idinecarboxylat^, 

3 , 3 -Diphenyl -l-prop\*L (23) -1- (3 , 3 -dimethyl - 1 , 2 -dibxobutyl ) -2 
pyrrol idinecarboxyl^ie , 

3 , 3 - D i phenyl - 1 -^ropy 1 ( 2S ) - 1 - c y c 1 o he xy 1 g 1 y o xy 1 - 2 

pyrroIidmecarboxyAaLe , 

3 , 3 -Diphenyl -./-propyl (2S) - 1 - ( 2 - thienyl ) glyoxyl - 2 

pyrrolidinecarbdxylate , and pharmaceutic ally acceptable salts 
hydrates, and ^fixtures thereof. 
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